Intemet-based &<:ommeree ~er the most excttJIl! business opponunities in t he mar1<etplaee. 
I Introduction
The application of Internet-based electronic commerce in manufacturing is cWTently receiving a worldwide attention because of its promise of reducing the manufacturing costs and just-in-time (JIT) applications . The Internet-based electronic commerce is rapidly emerging as an entirely new method to conduct business and to interact with customers, suppliers and competitors. E-commerce covers many aspects of buying/selling relationships. It also covers many operations within the production processes.
According to the inaugural report from Forrester Research's Business Trade & Technology Strategies service (see www.internetnews.comiec-news/cur/I997/ 07/3005-bb.html), the value of goods and services traded between companies over the Internet was expected to skyrocket from $8 billion in 2001 to $327 billion in 2002. In quantifying the potential of Internet commerce, Forrester researched the electronic commerce plans of 150 companies covering 12 major industrial categories. In· depth interviews were then conducted willi executives at 63 of the businesses found to be actively trading goods and services over the Internet Additionally, executives at 25 major suppliers of the Internet commerce software, services, and system integration providers were interviewed. According to the same report, businesses are aggressively adopting inter-company trade over the Internet because they want to cut costs, reduce orderprocessing time, and improve information flow. For most firms, the rise in trade over the Internet also coincides with a marked decrease in telephone and facsimile use, allowing salespeople to concentrate on proactively managing customers' accounts Steel (1996) "there are less than 100,000 ED! (Electronic Data Interchange) users worldwide after 40 years or so of endeavour". There is no exact defln1tion of Internetbased e-commerce. Since, Internet commerce is still immature, so is the deflnition. However, one definition made by Kalakota and Whinston (1996) , is "the process of converting digital inputs into value-added outputs". Basically, this process involves taking information as raw material and producing value added information-based products or services out of the original raw information as shown in Figure 2 . Figure 2 shows that the two models (physical and conceptual models) In a manufacturing setting are similar. In the physical model raw material enters the system and leaves as finished goods. In manufacttuing the raw material is converted into fmished products. The Internet-based e.commerce is used through two platforms (user and security platforms)_ In the conceptual model raw information is entered in the system and leaves as processed information. So, electronic commerce refers to an on-line production process owned. by intermediaries. Producers of information interact with services and other processed information, such as orders, payments or instructions.
In reality, Internet commerce is about businesses and conswners adopting a new process or methodology in dealing with each other. These processes are In essence supported by electronic interactions that replace close physical presence requirements or ollier traditional means. Table II summarises the ftmdamental differences between traditional e-commerce (EDI) and Internet-based e-commerce.
I aUalne,.. value of e-commerce
According to Mougayar (1997) there are various types of key measurements that must be tracked prior to embarking on a full implementation. Some of the important key elements to measure business value are:
Reducing costs. The most basic cost reductions could be related. to publishing costs, which include the cost of production, printing and distribution. 
I.ntemet based e-c:ommerce benefits to manufacturing
To date the major benefits from the Internet include improved internal and external communications. The Web has specifically brought a new marketing medium and enhanced information resource. Innovative applicatiqns are starting to appear which allow for sales and database interrogation.
Other benefits such as e-mail and file transfer functionality, Web utilisation gave many companies "Internet presence" and provided them with opportunities to develop and expand new services. In manufacturing, traditionally Design Engineering, Procurement and Production Departments communicate with each other using paper based methods. However the introduction of Internet based e-conunerce and its superiority over traditional EDI is adding a new dimension to reducing the cost of manufacturing.
In a typical manufacturing setting the Design Engineering Department supplies design drawings and specifications to the Procurement Department to procure material, commence production, and ultimately deliver goods to customers as per orders. There are three types of flows in a general manufacturing setting. These are: 1 material flow (examples are raw material from supplier, work-in-process and fmished goods); 2 clerical flow (examples are drawings, specifications and bills of materials); and 3 information flow (examples are information on parts, suppliers, customers and the industry).
Improvement in the movement of raw material, work·in·process and fmished goods is likely to occur as a result of using the Internet-based e-<:ommerce. The main benefit to manufacturing lies in uslng the Internet for the second and third types of flow. Figure 3 illustrates how clerical and production information can be efficiently communicated throughout the supply chain using Internet-based e-<:ommerce. The number of parts used in production could be in the order of thousands of items. These parts are usually purchased from suppliers on the basis of price, quality, and delivery on time and suppliers' fmancial position and reputation in the industry. Accordingly, material proctll'1:!ment professionals must be equipped. with timely and valuable information on parts and their suppliers. The Internet·based e-<:omme~ provides them with a fast and efficient way of obtaining comprehensive information of the market, feedback from the industry and the penonnance of suppliers.
The reduction in time and costs in the whole manufacturing chain make it possible to gain competitive advantages in price. product innovation and service. Accordingly using Internet·based e-commerce is a significant factor in competition because it leads to shorter opportunity to delivery (OtoD) cycle times and lower costs.
The British Government's Department of Trade & Industry has recently launched the Information Society Initiative site containing some case studies of multimedia and Internet usage from around the UK. Table ill shows excerpts from those case studies:
I The future of Internet-based e-commerce Information technology is developing so rapidly that it is difficult to predict correctly the future of Internet·based e-commerce. However, expert predictions show that Internet·based e-commerce will dramatically change the way of conducting business in the near future. The early the flrms adopt the Internet-based e-commerce, the more likely they will survive and compete with their rivals.
Over the next ten years, the growth of Internet·based e-commerce will outstrip the growth of traditional commerce. It is the commercialisation of the Internet that is leading the way to this remarkable growth in e-purchases. The Internet serves as a foundation for all of these new opportunities in commerce. Table IV shows the projected growth of e-commerce purchases over the period 1994·2005.
With Internet commerce at nearly $8 billion in 1997, up 1,000 per cent from 1996, Forrester looked at which industries were at the centre of the dramatic growth. Three different company types were identified as shown in Table V .
It is clear from Table IV Beneftts from using Intemet-based e-commerce Received over 2,000 hits (page accesses) at their Web site every week, as well as communicating far more effectively via e-mail Has cut development time of products from three weeks to less than an hour through using the Internet to exchange design graphics and video Images Received 12,000 hits in the first six months of Web marketing. Revenue from the Web runs at about £140 per week which Is fairly profitable considering post set· up running costs are £2.50 per week Projected growth of e-commerce purchases in billions of dollars (adapted from Lynch and Lundquist, 1996) [ 652J Table V Percentage distribution of usage of Internet-based e-commerce within three industries
Manufacturers of electronks and aeroplane parts Vendors of computer-related and office supplies Services and utilities providers '''''' standards and a lack of interactivity will prohibit' traditional batch·EDl scenarios.
Internet-based e-conunerce is not an extension of ED! (Electronic Data Interchange) which has been primarily limited to computer·to-computer transactions, and has not been associated with major transfonnations of firms. Finns have to break new ground in Internet territory, in order to capture emerging digital markets or globallnternet markets. Even though e-conunerce makes sense theoretically for business activities, the reality is that it has to integrate with internal and external processes that are already in place. Sometimes, this integration is a challenge linked to a major re-engineering exercise accompanied by resistance to change. This is a threat, and at the same time an opportunity waiting for a positive outcome. Moreover, since e-commerce implementation is in many cases evolutionary, organisations need to react to change the business process as demand increases.
Despite these benefits and success stories a number of issues remain to be resolved such as security. It is believed that this concern regarding security will be lessened owing to a series of international developments, Other issues regarding the growth of the Internet are the lack of: a public key infrastructure (particularly for international trade), governmental stance, access, reliability (service levels), integrated applications and understanding/awareness of the Internetbased e-commerce capabilities, and finally the relative cost of required technologies.
